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^V^TME*J»P#<OM«S:*Jffll-rSBB*$iJ»#ai: , 
£ £ k *««t -f &rt^NOttg(]l£lE£S. 

[MOO] H#JB 2GftartftMH0lll9MtiUH 

ffiEBBftsw^aii* mew«#oB!«*, mew 

[OOOl ] 

mzms-z. 

[0002] 

[fli*<Ott«] ft** «3 . 0UttWf 1 1-2009 



(2) WBH2 00 1-1 735 1 9 

2 

+tu*. aswwisft (nox ) 9*flRStt#*a*£*fc: 
■sttix uz. niz, nox (±. wMmmztttrnM 

io ©§tfim;M£-t*-i> i k ti-titf, fttmmfrt>m& 

S*i*n6x wSWJitfiUIS^iik*^**. fit 
RtfXkfirf. 

[0003] ±fe«!*<ogstfcv^(i, rnxmrnt 
co&wzm-£®mfiWh>iix\^. f&gtfiii. 

HWWcSraHH-SMWMcfc gfttiKGUI* E G RJfx k 

<nmxmmi^o z t 1 «* g e gr^^jmii-*. 
e g r#x awwasfi* k , e g Rtfx^frattfjfcirr 

20 S£kT\ tWtSWfiWBth. ftSJSii* 
v 48£fcJt LX%M.<r>E G R#X *«Sui»fc:5KS'C& 
SClkT\ j^^fi^JM&MWin^tfl^ktf 
•CSS. «r>T. E G R#X*$;%lt& £ k fctttff , 

nox <o#ajfttjEtffias«s£k* t r-*s. 

[0 0 04] ±iS«3lW«iat:t5V^T»4. 

?^a*oaai * waif & mmtmw ^tix^ 

^•tciR^MSk $*t. |SMI§OTfi5fflw E G R^'x 
^ k $ fih . £ co^y>. JbE 

^ffl*«SEJt^>$-fr5£k^-C'#l». ffiot> ±IE 

^••C'#l.k«(=, EGRXf^cojflJK^iSV^TT-eo 
E G R# *<9*MJJfc 0aW 4 £ k 4 . 
[0005] 

IWftWBifeU: 3 ti*T, EGR^'x 
5r^ait&«^»l^ae»^Ii:', ass 

<z)SK6iaeiBrt v^Ts eg r^^3Mmm# 
Hzrxi>-y btftmtik. mim%.m®coimvm 
nox mm&i^maLxito. a-jt, st^uiss^ 

h&®g&&#mizbhzkwmtL\\ 

50 ^S<«£kK:J:0, «S6«»«:8Bl-f4«ai** 
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a*sHc#as-£s z t tmwx'&z. 

[00 0 6] L* 1 . ±E<^BW4s 

ft *IBM-*(W«l#om!«*«l»W4 i k tov >T I4M 

(is *«K»^**aw-i<o'Cft-3fc. ± 
•v h tfWRfi <n B»itf s c: k *^|g^rt«s«ira^f 

[0007] 

^ai* t tmrnzamft ozbiz* mmmzm 
#k. «i3B0a*»*>« «EiitMnniNctrArt«« 

[0008] mxm i imn^mzh ^x. mxm 
mmzMfiiti^mzmii&mmm^fih . sw# 

#»*o«ft#'>&^i§£ii. ftiP*a { 

izxtuf. mmm. vmMtismtzmtmmz 
m&i§&tf&^%&iz®m#<m&i'b2 <-ti z t 
x\ tt&Tkzm-^Mzm&Zit&z k * j t-£ , t^, ± 

•th z t x\ &®Mzm%tfx<m*9)mtoizimzit 

&Zbtfi?*&. Z Wzih „ 4 <U JK££ftSI 

[00 0 9] M**2teett***i!<» ft* 
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4 

wr, vmmt, ®3zmwmMfiii®mzttfti-z& 

0, JJEa«at:*Jft*ji«*«BiBlKfcifctT* 
10 fctt&iSgk BSiaSk<0H^§v^Jk'«i)W#OBaS 
[0010]^^:, ft*«3 (clBiWI»*n< , tt#S2 

J5k/hS<1-SikkLTfcJ:V\ 
[0011] KHW3ieaol«Bfc:*iV^. 

±m&mz&vhi&mtf&<xi>. zvmz 
js t -c»a*^aai<o»*ftMt i tssss n « ^ t 

[ o o 1 2 ] imm KiEat6»< , m^2 

*gM4. «iriB»j«#^ra^^> m&&&^7x-mm 
*mzi ^m,^tvtzm^mt^mmz\tix^ 
ijk^# < -th z b imib-th mamnmwm 
mi. &&*izm%*'znm®mizmizitzdi 
x-^mxhh. 

[0 0 1 33 mmAim^Lmza^x, mmcom 

-£i:iis ±i£Mmzm&%m* t m<xi>. %<r>%mz 
40 mtx^n^mk.^msamim^z^s.^fihzb 
x\ %<n&mzi)^toh^w*mtt$Anm:mL 
L%\^kmmmtih. %~>x. xwntzaui. m 
i&&mitts®m<iz*tfot& ^mzmimzf 
frbt>-r. ftisMzmmAwmzM&mzmz-tth 

ZbtfXZZ. 

[ o o 1 4 ] wc, m&5tzismtm< , ««« i 
^-i?«ai#s<4, HuiBSs^sgo. mmMitaaaK 
so z^bt&nmmmfmss&mi. mzmpw 
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[0 0 15] W*qi5ie«W)»flfc4J^T. ffl*>t?X 

< i" £ £ fc ? . £ X*jM= JM § * S i t a* 
4*:. ^»*<OjaK36^V^(c$iJfflI#<OiB*S: 

[00 16] 

imv&imm urn. *mco-mt>m\xbz> 

flWcHSScT. 12 1 t*t»< . 1 
0(4, IflWa^vh (OT. ECUtSrf) 1 25: 
ffiiTfcO. ECU12fcii3M»S*l4. 
[00 17] rtj^tlWl 0(4. v-l>>'*'7P-y?14£ 

«stTv^. ^uy^yn>y^i4«oa+w4s 

bl >]/<•; hffl|fc(4, *J*—9i£V7\ 8#f$(t 

"5 ft* L . rtftHMB 1 0 <9^*{cJ5r£8£ft0>fcfl*£ 
">*-*5***yM 6(C|HltTtttit1-&. 

7 b 1 6 (4. rt«^#aJ***a»t 5 £ t * 0 ft 

[0 0 183 isi)>?7nv?14<7)famz\^ trxh 
y20. 3>-U«yH22, fc<fct/\ ;5>7y+7h2 

436 t iuartSii"cos. ^uy^o7^i4«o±S(= 

(4. j/'jyr^y K3O'0*fflj£§:h.TV>$. y'J^^ 

ifrfl. 34. SMS3 6. fcjtf. «WW? 
-l-3 8;{«£*VO^. 
[ 0 0 1 9 ] x 'J y y P 3 0 fc(4 . JfeSS* 4 !!]^ 
S3 6fc«ffl*4ffl*MSt#4 0. fc4tf, RKCftll 

*ro**. j»4«st#4 0(4. ®*i%^mx>yiz 

Sittci 011^^3 6 McttRfcWfft. ^a- 
7-7/4 214 «8t*«fl8ftS<i*£i:tJ:i5fB»U M 
«S3 6rtfcW&3*lfc*m«:** • 
[0 0 2 0] ntttUQl 0tf)«SWf-h3 4tCtt» ®A 

2«^iRAt*fe«>oawt ix®mmm&4 4 

jWBIUC^*. (R*»B4 4*>APteW;. UKASES: 

mttz>^7?v-i-4 6*mmtix\^. ®%,m 

4 4<03*«f»fctt, «A23K* 4* y*-?-54 

8jWttSS*rO*4. *fc. #M^-h38(c(4. F*J$ 
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[0 02 1 3 8^-M4fcfWiaB5 0i:<!0lHfc 
(4, f9#*jtjl3-£*tt*til8S]flK («T. EGR31S8 
fcfrt) 5 2#tStt4>flTV^. EGRJ1H&5 2(4. ft 

$WA<r)-mm$m®5 o frt>mms&4 4 mm-t 
ht&wimtLxmmz. ixr. SKsas&s o&t> 

EGRa»5 2^UT«WUBtt4 4taa[S<lSSBR 
tf^&EGRtfXfciJrf. EGR»8&5 20#E§uIif&5 

10 offltc(4, *«r*wB*«i*w6»JWia[# mr, 

EGR#tSrt) 54jWS»S<xT^*. EGR#54 
(4, ^^7 7A^ftffi|Bi&#T'J) , 9. ^t77A 

tct •) M*3*ifc 2~><?m£m<r)mmzm inmate 
9&tti. egr#5 4<4. ftmmioomffimiz 

[0 02 2] 12fc^-f*D<. EGRJIS&5 2C03^+t 
(4. EGR^S-^fflf SEGR^-5 5 6*^$tl 
TV^4. EGR^-7 5 6(4. ^AilS85 8454l/#faj 
iiif&60^^tT s rt«8t8Ml OSr^ai-fl)^*-^^ 

20 ^7M6C«aU^. EGR?-756(i % rt 

»t^«i*«aBi-rs 5 6 a ^«ix.Tfc 9 . 

EGR^XL SAilK5 8S:a-5T^ai7i<«5 6a 
tSSA LfcifrSJ* t OBI-CtRS3« Sfr -5 £ k C J: 9 , E 

bttizmm. »Kiis§5 6 a^mmmm otc 

SEtfJUcm. Vt-fif+irv b 1 6(=|6j(7-TJ#aj$il 

[0023] EGR^-7 5 6<7)^ai7KjlK5 6a^, 
EGR«H5 2t:*f|p|-fSgHafc:tt. 5feffigI5* J iS^ai* 
30 ilSS5 6a^Eai-r.?.7j<^y^6 2* J ffii§§a-C^ 
S. *S-fe>~9-6 2l4, EGR^-7 5 6c7)^a]*ii85 

5 6 a(caai-«}$flWc<o^ciBtfc®^saj*'t 

h , *fl-fe 6 2 «0fc[J7lfI^(4 % E C U 1 2 (CftttS 
*LT^4. ECU 1 2(4. *ffl-byif6 2£7)ai73ft-t(c: 

m^x. timm® 5 6a fcastt- 1. <^&^m. t 

[0024] ^AjISS 5 ^ffl^fflK 5 6 aM^JS 

immttm-) 6 4#msi.ztix^2>. ^mmm 

40 64(4. m&ftmZtl&ZblzX*), EGR^-^56 

(4. yjvyy&aconEmtftx'*)*). 

U-^aU— f-f (WT. EVRVhfrT) 

6 6taS»LTl.^. EVRV6 6(C(4. 

yr6 8* 5 f^^§i^TV^|>, EVRV6 6(4. A'dfi- 

®m#6 4£m®t&. ttz. EVRV6 6W4, EC 
U 1 2iffim*tlX^h. ECU 1 2(4. tt£l7m®# 
6 4 (0m^m(0ta< EGR?-7 5 6 £3Sfrt<S>M* 
50 MW«Wil«thegrtCfl!-jTaKS#l*J:at. EV 
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RV6 6(C»LT3iS*«IWai e 1 1 dm* 
6. 

[ o o 2 5 1 act, sic^^nflnin 1 oowsiaa 

Hni 036WJg(©«Jllt**t, EGR#5 4*«£B1tt 
EGR#5 43WWfS*l*i:. « 

fc UT#BWW*5 0*>A>EGRS&5 2 *^LT«Jl» 

[0026] fgtiUM 4 fcl'ljtUcE GR#Xli s * 
*tto»&x7? U — 14 6 &jl&L/tft9GIK4 4 

tt#*<0JR8*£J: 0±MKS3 2£*OTMtttt£3 6 
l*J<^M?aj£#ffiT-fS. flS^T. *HM«tJ:n(f, 

sBwrxMK^aiasiis <r t x\ nwm 1 o a>£ 

[0 0 2 7] amUKfctiV^x EGR^fXB 
GRjIS&5 2£iI$-f&|gf£t;t EGR^t , EGR 

■cjR^wfffcna. i<oR. EGR#*iitfsns*u 

»0*Hii«)feil4. EGR^X^filS^ts 
{WatiiS^U -ecO^JgJitiJn-fS. £«0Jfctf>, EGR 

%mcD E G R#X £©§wlg&4 4 JCSSM - * C fc **T* 

m^3 6ftmm&%zmzf$;TZithzkt><vzz>. 

tX\ fimmi 0*»<!><0NOx OSf{B**JSfcfi*5 
[00 28] tZ6X\ EGR^-7 5 6 CO^^fflJS 

5 6a sastt* fcs^wffiitfSRKfc § t? t\ egr 

j1S85 2|%7\ EGR7-7 56^f?K«56at 
»t4SMW3s EGR#*+fl5^$r**+*fcJ:* 
W^r-tfWtLIK**. EGRili&5 2F*)tT* 
V s >/ b t , E G RjffiSS 5 2 c9£$jffirE«*vh 

$<^rSii:T\ EGR^ - Xc7)Syil*^-rS. EG 
R#*<9SaS**3£H-!>fc. rtttnHl 0*»&»ffiS 
ixSNOx <0Sf{fJft*<tttlIBLTLid. ft-jT, EGR 
a»5 2rttc*J»t*f^ , J' r<7)«Mf£JOTJU NOx 

ftattnuc * £ £ t #s* l \> \ »t . tt&fcw&att 

[0029] EGR?-5 5 60#S]*a»5 6a£SS 
*<oaai^*< tfltf, EGR?-556 <0TSW<0 
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#64 ^BJKSrSOW-* ^ h i?mi)X'h I . 
[0030] *Hlfe^Jo^^f ±tBO#££fflu 

tsa*jaw:iia?i egress 2rtfc*«t 
i?x>;vh<ommm?h&iz%mzGix^z>. 

WfcfcV vt E C U 1 2 tfmffthfflWu—f y<?)-m<7) 
ya-i-^-hi^ct. 03(c^-t^-f->(i, mat 

fart out 03i ueM3*i*£i$ff j 9 ia^-f-y-e*) 

[003 1] Xfvri OOTiS, *?a-fe>-9-6 2<7)tfJ 
Wi^tS^V^T, EGR?-5 5 6rt£SBE*-4$Jj] 
^C<0iBJtthegr*«^aj§tll). Xf77102t 

\t. ±fe^r-/Ti o oTfiiai$itfcj#ai*<oaKt h 

20 egr fcJ5f^<0I«S«ETEGR tfOl&iOieWfij&W 

TEGRI1 EG RMS& 5 2 rttr^i^ 7 b Ltc 
Oifltn, EGR^--5 5 6iSSi-r5JftflI*W 
fflftt heg r<3*/MrC**.. 4st. Bf5£«[aU. » 
ai^cOffiS t h e g r ^ggjaJSE TE GR 

[0032] Jjaxr'yn02tCJ3Vvr, It heg 
r-ETEGR | ga*»j£41"i«^i, #fl*tf>*K 

30 ai7k§ijffll# 6 4 IfiW" 2» £ t tfW®X'hh . fi! 

4 <0KBBi6«Mf 3 *U . r 1 0 4 Ttt , <$»7f<$iJ 
«Wr6 4tf)BBBE* { IB*Sfl6J:d(C. EVRV6 6t« 

[003 3] ±ia^f-/7'l 0 2tfcV^Ts It 
hegr-ETEGR I SaftW&L&VW&li. ^ffl 

vhzttfm®x'fo%, m^x. Mpiimittcztdz 

[0034] Xt-vTI 0 6X'it. ^*H*C0fflJKt h e 
g r*»fei««*ETEGRS:«J|:LT»^nfciMEa6 
AT ( = t heg r-ETEGR) Xf 
>y 7" 1 0 8 ffi, IgXf v 7 1 0 6 T8W § fl^SS 
HAT*<IEilfCS)5*^*WJ$^l» . AT>0« 

50 7K$r|«#6 4c7)^Sr/jN§<-ri.C:t* ? aWt-fc4. t¥ 
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[003 5] Xt ^7*1 1 0-Cfi. &fflyW&«#6 4<0 
BBK^bS<-t4l8W)BHSIiljEfi. IWWfcfi, EVR 
V6 6-^<7)|giPiai e 1 1 cCO^tftilEfti e 1 1 c 

f b i mm-&mm?rZi\z,. H4»i, &ai*<D 

?SJ£ t h e g r t gmm.E T E G R t OfiJgH A T 
i, EVRV6 6^<0|glWgSi e 1 1 c<0*IIEMi e 

1 1 c f bfcoWflte, f^KW(:^l,;tt:J: , 3 
aUcV-yTSr^-t. JJE^f-vTl 1 OT'li. 04 fc 
75*V'y7'*«!W-4£l:fcJ:i5, ^«l7KSilffll#6 4<7) 
HWE£*3<1-*I8M>, EVRV6 6^WWES<0« 
ftlilEfi i e l I c f b 1 *fjtoes*i6 . 

[0036] Xf771 1 2-Ctt, EVRV66^ 
tiiiiSi el let. ftflKctft&Sft-O^SEl) 
SSiel 1 c*&ttlMEj| i e 1 1 c f b 1 

r^ri0 8fci>^TAT>0^fRi-tS^(±> 
*j&*»ifl#!Bfc:fc 4 fc ¥dBfT* h . tttf*tf5ftft£ Ail 

WtRJRfSitifCS-f. EGR?-5 5 6<«g£: 
3®IE^^rt!§ -ti:^ ^ fc 3&>'T'^ =5: < =5: ^ . I-jT, 

■IT, ±iaXT-yTl 0 8TAT>0jM£4f S^TOM 
[0 0 3 7] Xr-y7°l 14TI±, tttt*Mfl|l#6 4<0 

mw**t»<t*BwBiww«iE*. mmz\±. evr 

V6 6'\OgEIWKi£i e 1 1 c OilAffiiE* i e 1 1 c 
f b2£«g^£^#llff£ft&, *Xf'/71 14 

cwiti, ±EH4 vrzm&t&z t fc«t 

0. »ai*MflP#6 4C0B*S:*#<"t*IRW> EVR 
V6 6^0lEl&«aotMMffliE» i e 1 1 c f b 21m 

[00 38] Xf771 1 6Ttt, EVRV66^tttt 

e 1 1 c CJtlffljEJI i e 1 1 c f b 2 $rjp*t 

04, 112, afctti i ecommmj-r^t. & 

fc s X-f-yri 1 8*>fliJ!#5lff3fc*. 
[0 0 3 9] ^f-/71 18T"te, EVRV6 6£*fL 
T, JtieXx yTl 04, 1 12, ttdtl 1 6<Dj!¥l 

niOft^iTJtsiwKiSi e 1 1 cmtetmwm 



6) #11200 1-1 735 1 9 

1 0 

t, EGR7-556 ksa£ h § i&a*wsutay>$: 

3 JJMfcWIttlrt'* ^ t T', EGR?-556£r 
[0040] *HMWcfcUT, &a*i&Jffl>#6 

10 7K*<S £ 9 *K®#<ii8£ fi & , Z ofc*> , 

-7 5 6 *«Bi't*»a**a j *»3Wcffais i t *« 
[0041] Mfabfewt^tcffasfL**-^*. eg 

m»5 2*EGiWr^3&i8Bi-f*iktLTt. EG 
RlSS 5 2 1*|<7) E G R ? - 7 5 6 j^tot^tfX'H"* 
^f^^'-yh* s itW-ri>(0*WJ$n.g.. ffiot, * 
XHRkortflnMl O^WOBBafciWif.. EGR 
jlffi5 2F*I^EGR^-55 6jg^(i, EGR^fXtl; 

[004 2] £tz. ±SSM3[zmt)V-^><nm^zi. 

tux, ^^m.t^^^zn^ymm^e 4©^ 

J££A£ <thZt tfX'Z h . ^ffl*SiJ«# 6 4 <obh* 
#*S<&6fc, EGR?-5 5 6(cgA£ft£ftSl* 

£EGRtfZfrtt?1!!&ifi8!!rt&Zb"?. EGR? 

30 [0043] ;^y>, *HffllfiaHc«tfl{f, EGR? — 
5 5 6 ZimtlftmMZEGRjfXcrm-t 

ffiMn i o wswaaaeuc . e gr 5 6 
fc^Tii, ±seo$n<, }*»*<oiMbw»<**k» e 

GR?-7 5 6 fc^AS^^JJtt^aUb^JtSDStl 

te* < & S £ i * J: S: < , ?Ml*w»«jWH«fcl»ibSn 

40 mMfflkWX&Ztii z b X\ fflttUMmZiii . 

h titfl** 3tffl£it?H- & i fc *^artBfc 3r-> T v ^ . 
[0044] «, ±E<0SafcW(=*{V^Ttts EGR?— 
55 6*5 rggggft j tfflSLTV^fc^t. ECU1 
2A<, 7fcjS-fey-t6 2c7)tlJ^im^tC:*^'V^T, EGR? 
-y 5 6c7)»J<W5 6 a*SBat&J«I*<oa«t 
h e g r Z t lZi *)& mtSXnWEfcBMZ 

ixfc r ?S^^p<-?^aj*Sj *\ iie^r yTl 0 
6-116 Hfft* - 1 ^J: •J^fflHtORBB 

50 CIEttSilfc r|ijgfflffll##j i)\ tti&ifmztix 



10/29/2004, EAST Version: 1.4.1 



(7) 

1 1 

[0 0 4 5] tZbX\ ±ie<0HJtWfc*iV*Ttt. EG 
R?-7 5 60^a]7KMSS5 6 afcSBI-f SJftffl*^ 
JS t h e g r fcjE tT#SbWW1W#6 4 <7)^Jg5:Sl|#t 
& i 1 1 ««I#»II5 6 a<Dgffi<7)?flJ8£ 

8tai l , *«ja«fc^v^»ai*MfP#6 4 ions* 

[0046] 

&£ t **rs * J: iJESffifcfett sas&twvtia 
£fc«8t»w>Bi«£*& < ? h z t x\ tttmzmxjf 

[0047] i^*Ji3ie«f!£o«cj:tL{f . M&aasM 20 

**l».il:*S£i:*«*C*4. lftfc*4E*«0*DJfci::h. 
[ 0 0 4 8 ] lftCT5fi«0>*iI{cj:*itf. S&£ 



#12001-173519 
1 2 

[0WW5rt&HJ!] 

[@2 ] ^mmmmimmmmm^-t. 

[03] *WIWte*JV^T, MfP#<OlBK*t]»f'C< 

[04] m«thegri:MfiSETEGR 
fc<7»£ATfc. M»#*9aw-&EVRV^)JHB 
«a««BEJIi e 1 1 c f b t fm: 

10 namm 

1 2 VrfWlsuz-y h (ECU) 

4 4 HKMilft 

50 9mm 

5 2 ttftSSBBft (EGRJ1SS) 
56 EGR?-7 

6 2 

6 4 $IJW# (ttffi*Mff#) 
66 EVRV 
t h e g r ftiPTjwOi&K 
ETEGR #iP*<OB«i&Jg 

at ^*offl£fc Strauss oass 

i e 1 1 c EVRV/\<Dgg®rta 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent deposit from accumulation in an exhaust 
reflux passage by rapidly increasing a cold water temperature under a state 
that cooling water flowing through a heat -exchanger is in a low temperature 
state, regarding an exhaust reflux device for an internal combustion engine. 

SOLUTION: An EGR cooler 56 to cool EGR gas is interposed in the middle of an 
EGR passage 52. A cooling water control valve 64 to control a continuity state 
between an introduction passage 58 and a cooling water passage 56a is situated 
in an introduction passage 58 to guide cooling water to the cooling water 
passage 56a of the EGR cooler 56. Further, a water temperature sensor 62 to 
detect the temperature of cooling water flowing through a cooling water passage 
56 is situated at the portion, positioned opposite to the EGR passage 52, of 
the cooling water passage 56. When the temperature of cooling water is lower 
than a target temperature, the opening of the cooling water control valve 64 is 
decreased by an amount equivalent to a temperature difference therebetween. In 
this case, by decreasing a flow rate of cooling water, a quantity of heat per a 
unit flow rate of which cooling water deprives EGR gas is increased and cooling 
water is rapidly increased in temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's exhaust air reflux 
equipment, and when cooling the exhaust gas which flows back from a flueway to an inhalation-of-air 
path through the exhaust air reflux path which connects a flueway and an inhalation-of-air path 
especially, it relates to a suitable internal combustion engine's exhaust air reflux equipment. 
[0002] 

[Description of the Prior Art] Conventionally, it has the exhaust air reflux path which makes a flueway 
and an inhalation-of-air path open for free passage, and the exhaust air reflux equipment of the internal 
combustion engine which makes a part of exhaust gas flow back from a flueway to an inhalation-of-air 
path is known so that it may be indicated by JP,1 1-200956,A. Generally, in the exhaust gas discharged 
by the internal combustion engine, inert gas, such as nitrogen oxides (NOx), is contained so much. 
Especially, it is NOx. It becomes easy to generate, so that the combustion temperature produced in a 
combustion chamber is high. Inert gas will be introduced into a combustion chamber if a part of exhaust 
gas flows back from a flueway to an inhalation-of-air path through an exhaust air reflux path. In this 
case, NOx which the combustion temperature of a combustion chamber falls with the heat capacity of 
these inert gas, consequently is contained in exhaust gas decreases. Therefore, making a part of exhaust 
gas flow back from a flueway to an inhalation-of-air path like the above, then NOx discharged by the 
internal combustion engine A discharge can be reduced. Hereafter, the exhaust gas which flows back 
from a flueway to an inhalation-of-air path is called EGR gas. 

[0003] In the above-mentioned conventional equipment, the heat exchanger is prepared in the middle of 
the exhaust air reflux path. The heat exchanger is open for free passage to the cooling water path where 
cooling water circulates. A heat exchanger cools EGR gas by performing heat exchange for the cooling 
water and the exhaust air reflux path which circulate cooling water between EGR gas. Cooling of EGR 
gas increases the consistency because the volume of EGR gas decreases. In this case, the combustion 
temperature of a combustion chamber can be further reduced by the ability of a lot of EGR gas to be 
flowed back to an inhalation-of-air path as compared with the case where it is not cooled. Therefore, 
cooling EGR gas, then NOx A discharge can be reduced further. 

[0004] Moreover, in the above-mentioned conventional equipment, the control valve which controls the 
flow rate of cooling water is prepared in the cooling water path. In this equipment, a control valve is 
made into the maximum opening when the temperature of cooling water is high, and when the 
temperature of the EGR gas of the downstream of a heat exchanger is low, let it be the minimum 
opening. For this reason, according to the above-mentioned conventional equipment, a lot of cooling 
water can be circulated under the situation that the temperature of cooling water is high, and the flow 
rate of cooling water can be decreased under the situation that the temperature of EGR gas is low. 
Therefore, according to the above-mentioned conventional equipment, while being able to make cooling 
water cool good in the downstream of a heat exchanger also under the situation that the temperature of 
cooling water is high, the supercooling of the EGR gas is avoidable under the situation that the 
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temperature of EGR gas is low. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, it becomes easy to deposit a deposit with a non- 
burned component, soot, etc. in EGR gas [ in the exhaust air reflux path near the heat exchanger ], so 
that the temperature of the heat exchanger which cools EGR gas is low (i.e., so that the temperature of 
the cooling water which circulates a heat exchanger is low). If a deposit accumulates in a flueway, the 
amount of reflux of EGR gas decreases because the effective sectional area of an exhaust air reflux path 
becomes small, and it is NOx. A discharge will increase. Therefore, it controls that a deposit 
accumulates in a flueway and is NOx. When preventing the increment in a discharge, it is desirable for 
the cooling water which circulates a heat exchanger to be in an elevated-temperature condition to some 
extent. When the temperature of cooling water is low, it is appropriate to carry out the temperature up of 
the cooling water which circulates a heat exchanger promptly by making small opening of the control 
valve which controls the flow rate of cooling water. 

[0006] However, controlling the opening of a control valve which adjusts the flow rate of cooling water 
to the above-mentioned official report when the cooling water which circulated the heat exchanger is in 
a low-temperature condition was not indicated at all, but this point and the above-mentioned 
conventional exhaust air reflux equipment were what still leaves the room of an improvement. This 
invention is made in view of an above-mentioned point, and aims at offering the exhaust air reflux 
equipment of the internal combustion engine which can prevent that a deposit accumulates in an exhaust 
air reflux path by carrying out the temperature up of the cooling water promptly to the bottom of the 
situation that the cooling water which circulates a heat exchanger is in a low-temperature condition. 
[0007] 

[Means for Solving the Problem] The exhaust air reflux path which makes a flueway and an inhalation- 
of-air path open for free passage, and makes exhaust gas flow back towards said inhalation-of-air path 
from said flueway so that the above-mentioned purpose may be indicated to claim 1, In the exhaust air 
reflux equipment of the internal combustion engine having the heat exchanger which cools this exhaust 
gas by performing heat exchange between the exhaust gas in said exhaust air reflux path, and cooling 
water The control valve which controls the flow rate of the cooling water which is prepared in the 
passage which leads cooling water to said heat exchanger, and circulates this heat exchanger, A 
temperature parameter appearance means to detect the parameter according to the temperature in the part 
which counters said exhaust air reflux path of said heat exchanger, It is attained by the exhaust air reflux 
equipment of the internal combustion engine characterized by having the opening control means which 
controls the opening of said control valve based on the temperature detected by said temperature 
parameter appearance means. 

[0008] In invention according to claim 1, the control valve which controls the flow rate of the cooling 
water which circulates this heat exchanger is prepared in the passage which leads cooling water to the 
heat exchanger which cools the exhaust gas in an exhaust air reflux path. Moreover, the temperature in 
the part which counters the exhaust air reflux path of a heat exchanger is detected. The opening of a 
control valve is controlled based on the temperature in the above-mentioned part. If the opening of a 
control valve is changed suitably, the flow rate of cooling water will be changed. The flow rate of 
cooling water increases, when the opening of a control valve is large, and when the opening of a control 
valve is small, specifically, it decreases. When there are few flow rates of cooling water, the condition 
that cooling water tends to get warm by heat exchange with exhaust gas is realized. On the other hand, 
when there are many flow rates of cooling water, the condition that cooling water tends to absorb the 
heat of exhaust gas is realized. Therefore, according to this invention, cooling water can be made to 
absorb the heat of exhaust gas effectively by being able to carry out the temperature up of the cooling 
water promptly by making opening of a control valve small, when the temperature in the part which 
counters the exhaust air reflux path of a heat exchanger is low, and enlarging opening of a control valve, 
when the temperature in the above-mentioned part is high. For this reason, according to this invention, 
also when the temperature of a heat exchanger is low, deposition of the deposit in an exhaust air reflux 
path can be prevented. 
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[0009] In this case, in the exhaust air reflux equipment of an internal combustion engine according to 
claim 1, said opening control means is good also aschanging theflBgning of said control valve 
according to the difference of the temperature and ^arget temperaturg )which were detected by said 
temperature parameter appearance means so that it may indicate toclaim 2. A control valve is controlled 
in invention according to claim 2 by the opening according to the difference of the temperature in the 
part which counters the exhaust air reflux path of a heat exchanger, and its target temperature. It 
becomes difficult to carry out the temperature up of the cooling water promptly, so that the temperature 
in the above-mentioned part is low as compared with target temperature, and the temperature in the 
above-mentioned part becomes difficult [ making cooling water absorb the heat of exhaust gas 
efficiently, so that it is high ] as compared with target temperature. According to this point and this 
invention, above-mentioned un-arranging is avoidable by changing the opening of a control valve 
greatly, so that the difference of the temperature and target temperature in the above-mentioned part is 
large. 

[0010] Moreover, in the exhaust air reflux equipment of an internal combustion engine according to 
claim 2, said opening control means is good also as making opening of said control valve so small that 
the temperature detected by said temperature parameter appearance means being low as compared with 
said target temperature so that it may indicate to claim 3. 

[001 1] In invention according to claim 3, opening of a control valve is made so small that the 
temperature in the part which counters the exhaust air reflux path of a heat exchanger is low as 
compared with target temperature. In this case, even if the temperature in the above-mentioned part is 
low, the condition that cooling water tends to get warm is realized irrespective of that temperature by the 
decrement of the flow rate of cooling water being suitably changed according to that temperature. 
Therefore, according to this invention, the temperature up of the cooling water can be promptly carried 
out irrespective of the temperature of the part which counters the exhaust air reflux path of a heat 
exchanger. For this reason, according to this invention, it can prevent that a deposit accumulates in an 
exhaust air reflux path. 

[0012] Moreover, in the exhaust air reflux equipment of an internal combustion engine according to 
claim 2, when making cooling water absorb the heat of exhaust gas effectively, the exhaust air reflux 
equipment of the internal combustion engine characterized by said opening control means making 
opening of said control valve so large that the temperature detected by said temperature parameter 
appearance means being high as compared with said target temperature is effective, so that it may 
indicate to claim 4. 

[0013] In invention according to claim 4, opening of a control valve is made so large that the 
temperature in the part which counters the exhaust air reflux path of a heat exchanger is high as 
compared with target temperature. In this case, even if the temperature in the above-mentioned part is 
high, the condition that cooling water tends to absorb the heat of exhaust gas is realized irrespective of 
that temperature by the augend of the flow rate of cooling water being suitably changed according to 
that temperature. Therefore, according to this invention, cooling water can be made to absorb the heat of 
exhaust gas effectively irrespective of the temperature in the part which counters the exhaust air reflux 
path of a heat exchanger. 

[0014] Furthermore, in the exhaust air reflux equipment of an internal combustion engine according to 
claim 1, when maintaining the cooling water in a heat exchanger to optimal temperature, the exhaust air 
reflux equipment of the internal combustion engine characterized by said temperature parameter 
appearance means detecting the temperature of the cooling water which circulates the part which 
counters said exhaust air reflux path of said heat exchanger is effective, so that it may indicate to claim 
5. 

[0015] In invention according to claim 5, a temperature parameter appearance means detects the 
temperature of the cooling water which circulates the part which counters the exhaust air reflux path of a 
heat exchanger. The opening of a control valve is controlled based on the temperature of cooling water. 
Therefore, according to this invention, cooling water can be made to absorb the heat of exhaust gas 
effectively by being able to carry out the temperature up of the cooling water promptly, and enlarging 
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opening of a control valve by making opening of a control valve small, when the temperature of cooling 
water is low, when the temperature of cooling water is high. Thus, according to this invention, the 
cooling water in a heat exchanger is maintainable to optimal temperature. 
[0016] 

[Embodiment of the Invention] Drawing 1 shows the system configuration Fig. of the internal 
combustion engine 10 carrying the exhaust air reflux equipment which is one example of this invention. 
Moreover, drawing 2 shows the important section block diagram of the internal combustion engine 10 of 
this example. To be shown in drawing 1 , the internal combustion engine 10 of this example has the 
electronic control unit (ECU is called hereafter) 12, and is controlled by ECU12. 
[0017] The internal combustion engine 10 has the cylinder block 14. The engine water jacket 16 is 
formed into the wall of a cylinder block 14. Water pump 18 is formed in the inlet side of an engine water 
jacket 16. Water pump 18 operates by the predetermined driving source, and during operation of an 
internal combustion engine 10, the cooling water of a predetermined flow rate is turned to an engine 
water jacket 16, and it carries out the regurgitation. An engine water jacket 16 cools an internal 
combustion engine 10, when cooling water circulates inside. 

[0018] Inside the cylinder block 14, the piston 20, the connecting rod 22, and the crankshaft 24 are 
contained. The cylinder head 30 is being fixed to the upper part of a cylinder block 14. The main 
combustion chamber 32 is formed in the part surrounded by the cylinder head 30, a piston 20, and the 
cylinder block 14. The suction port 34 which is open for free passage to a main combustion chamber 32, 
the secondary combustion chamber 36, and the exhaust air port 38 are formed in the interior of the 
cylinder head 30. 

[0019] The fuel injection valve 40 which a point exposes to a secondary combustion chamber 36, and 
the glow plug 42 which a point exposes to a secondary combustion chamber 36 similarly are arranged 
by the cylinder head 30. It connects with the fuel pump which is not illustrated and a fuel injection valve 
40 injects a fuel in a secondary combustion chamber 36 by receiving supply of a high -pressure fuel from 
a fuel pump. A glow plug 42 generates heat by supplying a current, and lights and burns the fuel injected 
in the secondary combustion chamber 36. 

[0020] The inhalation-of-air path 44 which functions on an internal combustion engine's 10 suction port 
34 as passage for inhaling inhalation air is open for free passage. The air cleaner 46 which purifies 
inhalation air is arranged in the inlet port of the inhalation-of-air path 44. The intercooler 48 which cools 
inhalation air is infixed in the middle of the inhalation-of-air path 44. Moreover, in the exhaust air port 
38, the flueway 50 which functions as passage for discharging an internal combustion engine's 10 
exhaust gas is open for free passage. 

[0021] Between the suction port 44 and the flueway 50, the exhaust air reflux path (an EGR path is 
called hereafter) 52 which makes both open for free passage is formed. The EGR path 52 functions as 
passage for flowing back from a flueway 50 to the inhalation-of-air path 44 in a part of exhaust gas. 
Hereafter, the exhaust gas which flows back from a flueway 50 to the inhalation-of-air path 44 through 
the EGR path 52 is called EGR gas. The exhaust air reflux valve (an EGR valve is called hereafter) 54 
which controls the switch-on is arranged in the flueway 50 side of the EGR path 52. The EGR valve 54 
is a negative pressure drive valve of a diaphragm type, and opening according to the differential pressure 
of two lock out rooms ****(ed) by diaphram is realized. The EGR valve 54 is controlled by the suitable 
opening according to an internal combustion engine's 10 operational status. 

[0022] As shown in drawing. 2 , in the middle of the EGR path 52, EGR cooler 56 which cools EGR gas 
is infixed. EGR cooler 56 is connected to the engine water jacket 16 which cools an internal combustion 
engine 10 through the introductory path 58 and the discharge path 60. EGR cooler 56 equips the interior 
with cooling water path 56a to which cooling water circulates, and cools EGR gas by performing heat 
exchange between EGR gas and the cooling water which flowed into cooling water path 56a through the 
introductory path 58. The cooling water which was able to be warmed by heat exchange with EGR gas 
is discharged towards an engine water jacket 16, after flowing out of cooling water path 56a into the 
discharge path 60. 

[0023] The coolant temperature sensor 62 which a point exposes to this cooling water path 56a is 
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arranged in the part which counters the EGR path 52 of cooling water path 56a of EGR cooler 56. A 
coolant temperature sensor 62 outputs the signal according to the temperature of the cooling water 
which circulates to cooling water path 56a of EGR cooler 56. The output signal of a coolant temperature 
sensor 62 is supplied to ECU 12. ECU 12 detects the temperature thegr of the cooling water which 
circulates to cooling water path 56a based on the output signal of a coolant temperature sensor 62. 
[0024] The control valve (a cooling water control valve is called hereafter) 64 which controls both 
switch-on is arranged in the edge by the side of cooling water path 56a of the introductory path 58. The 
cooling water control valve 64 controls the flow rate of the cooling water which circulates EGR cooler 
56 by carrying out opening control. The cooling water control valve 64 is a negative pressure drive valve 
of a diaphragm type, and is connected with the vacuum regulating bulb (EVRV is called hereafter) 66. 
The vacuum pump 68 is connected to EVRV66. EVRV66 drives the cooling water control valve 64 by 
making into the source of power the negative pressure supplied from a vacuum pump 68. Moreover, 
ECU 12 is connected to EVRV66. ECU 12 supplies the suitable drive current iellc to EVRV66 so that the 
opening of the cooling water control valve 64 may be changed according to the temperature thegr of the 
cooling water which circulates EGR cooler 56 like the after-mentioned. 

[0025] Next, actuation of the exhaust air reflux equipment of the internal combustion engine 10 of this 
example is explained. In this example, if an internal combustion engine 10 will be in a predetermined 
condition, the EGR valve 54 will be opened from a close-by-pass-bulb-completely condition. If the EGR 
valve 54 is opened, a part of exhaust gas discharged by the internal combustion engine 10 will flow back 
from a flueway 50 to the inhalation-of-air path 44 through the EGR path 52 as EGR gas. 
[0026] The EGR gas which arrived at the inhalation-of-air path 44 is introduced into an internal 
combustion engine's 10 main combustion chamber 32 with the inhalation air which passed the air 
cleaner 46 out of atmospheric air, and was inhaled at the inhalation-of-air path 44. In this case, the 
combustion temperature in a main combustion chamber 32 and a secondary combustion chamber 36 
falls with the heat capacity of the inert gas contained in EGR gas. Therefore, NOx which according to 
this example is discharged by the internal combustion engine 10 because a part of exhaust gas flows 
back A discharge can be reduced. 

[0027] Moreover, in this example, in case EGR gas passes through the EGR path 52, heat exchange is 
performed between EGR gas and the cooling water which circulates cooling water path 56a of EGR 
cooler 56. Under the present circumstances, EGR gas is cooled and cooling water can be warmed. If 
EGR gas is cooled, the volume will decrease and the consistency will increase. For this reason, as 
compared with cooling EGR gas, then the case where it does not cool, a lot of EGR gas can be flowed 
back to the inhalation-of-air path 44, consequently the combustion temperature in an internal 
combustion engine's 10 main combustion chamber 32 and a secondary combustion chamber 36 can be 
reduced further. Therefore, it is NOx from an internal combustion engine 10 by EGR gas being cooled 
according to this example. A discharge can be reduced further. ^~ 
[0028] By the way, it becomes easy to deposit a deposit with an unburnt component, soot, etc. in EGR 
gas on the part which touches cooling water path 56a of EGR cooler 56 in the EGR path 52, so that the 
cooling water which circulates cooling water path 56a of EGR cooler 56 is in a low-temperature 
condition. If a deposit accumulates in the EGR path 52, the amount of reflux of EGR gas will decrease 
because the effective sectional area of the EGR path 52 becomes small. NOx which will be discharged 
by the internal combustion engine 10 if the amount of reflux of EGR gas decreases A discharge will l.. 
increase. Therefore, deposition of the deposit in the EGR path 52 is controlled, and it is NOx. When 
preventing the increment in a discharge, it is desirable for cooling water to be in an elevated-temperature 
condition to some extent. When cooling water is in a low-temperature condition especially, it is 
appropriate to carry out the temperature up of the cooling water promptly. 

[0029] The heating value which cooling water takes from EGR gas to per unit flow rate increases, so 
that the opening of the cooling water control valve 64 is so small that there are few flow rates of the 
cooling water which circulates cooling water path 56a of EGR cooler 56. For this reason, if the flow rate 
of cooling water is lessened, the temperature of the cooling water of the downstream of EGR cooler 56 
can be raised. Therefore, as technique to which the temperature up of the cooling water is carried out 
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promptly, it is appropriate to make small opening of the cooling water control valve 64. Moreover, 
cooling water becomes easy to get warm, so that the flow rate of cooling water decreases. For this 
reason, it is so appropriate that the temperature of cooling water is low to lessen the flow rate of cooling 
water, i.e., to change the opening of the cooling water control valve 64 according to the temperature of 
cooling water. 

[0030] The system of this example carries out the temperature up of the cooling water promptly using 
the above-mentioned technique, and has the description at the point which controls deposition of the 
deposit in the EGR path 52. Drawing 3 shows the flow chart of an example of the control routine which 
ECU 12 performs in this example that the opening of the cooling water control valve 64 should be 
controlled. The routine shown in drawing.3 is a regular interruption routine repeatedly started for every 
predetermined time. Starting of the routine shown in drawing 3 performs processing of step 100 first. 
[003 1] At step 100, the temperature thegr of the cooling water which circulates the inside of EGR cooler 
56 is detected based on the output signal of a coolant temperature sensor 62. At step 102, it is 
distinguished whether the absolute value of the difference of the temperature thegr of the cooling water 
detected at the above-mentioned step 100 and t he predete rmined target temperature F.TRGR is below the 
predetermined value alpha. Inaddition. it is th^inimunfr value of the temperature thegr of the coolin g 
wa ter which can be judged that a deposit does notB eposjtthe^ar get temperature ETEGRin the EGR_ 
pattT^ EGR cooler 56 . Moreover. it is set as such a small value that it can judge 

that the temperature thegr of the predetermined value alpha of cooling water corresponds with the target 
temperature ETEGR mostly. 

[0032] In the above-mentioned step 102, when |thegr-ETEGR|<=alpha is materialized, it can be judged 
that the temperature of cooling water is maintained by optimal temperature. In this case, it is appropriate 
to maintain the opening of the cooling water control valve 64. Therefore, when this distinction is made, 
processing of step 104 is performed next. At step 104, processing which maintains the drive current iellc 
over EVRV66 to an old value is performed so that the opening of the cooling water control valve 64 
may be maintained. ^ 
[0033] On the other hand, when |thegr-ETEGR|<=alpha is not materialized in the above-mentioned step f 
102, it can be judged that it is in the condition which is too high, or the condition of being too low. In 
this case, it is appropriate by changing the opening of the cooling water control valve 64 to bring the 
temperature of cooling water close to target temperature. Therefore, when this distinction is made, 
processing of step 106 is performed next. 

[0034] At step 106, temperature-gradient deltaT (=thegr-ETEGR) which subtracted the target 
temperature ETEGR and was obtained from the temperature thegr of cooling water calculates. At step 
108, it is distinguished whether temperature-gradient deltaT calculated at the above-mentioned step 106 
is a positive number. deltaT> When 0 is not materialized, it can He judged that cooliag-wate T m'n^a-tow- 
Jemperature condition. In this case, it is appropriate to make sma ll openmgj^ corrtrar 
valve 64 in order to raise the temperature of cooling wate r. Therefore, when deltaT>0 was not 
materialized and it is distinguished, processing of step 1 10 is performed next. 
[0035] At step 1 10, the amount of opening amendments at the time of making small opening of the 
cooling water control valve 64 and processing which specifically calculates the amount iellcfbl of loss- 
in-quantity amendments of the drive current iellc to EVRV66 are performed. Drawing 4 shows the map 
which expressed by asking for relation with the amount iellcfb of amendments of the drive current iellc 
to the temperature gra.dieilts delta T and EVRV66 of the temperature thegr of cooling water, and the 
target temperatureCETEGR experimentally beforehand . At the above-mentioned step 1 10, the amount 
iellcfbl of loss-in-quantity amendments of the drive current of EVRV66 at the time of making small 
opening of the cooling water control valve 64 is determined by referring to the map shown in drawing 
4. 

[0036] At step 112, processing made into the value which subtracted the amount iellcfbl of loss-in- 
quantity amendments, and was acquired from the drive current iellc to which the drive current iellc 
supplied to EVRV66 was supplied by old is performed. On the other hand, when deltaT>0 is 
materialized in the above-mentioned step 108, it can be judged that cooling water is in an elevated- 
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temperature condition. When cooling water will be in an elevated-temperature condition too much, it 
becomes impossible for cooling water to absorb effectively the heating value which EGR gas emits, but 
to demonstrate the function of EGR cooler 56 proper. Therefore, when cooling water is in an elevated- 
temperature condition too much, it is necessary to reduce the temperature of cooling water. In order to 
reduce the temperature of cooling water, it is appropriate to enlarge opening of the cooling water control 
valve 64, and to introduce cooling water so much towards EGR cooler 56. Then, when the above- 
mentioned stepdeltaT>0 was materialized in 108 and it is distinguished, processing of step 1 14 is 
performed next. 

[0037] At step 1 14, the amount of opening amendments at the time of enlarging opening of the cooling 
water control valve 64 and processing which specifically calculates the amount iellcfb2 of increase-in- 
quantity amendments of the drive current iellc to EVRV66 are performed. The amount iellcfb2 of 
increase-in-quantity amendments of the drive current of EVRV66 at the time of enlarging opening of the 
cooling water control valve 64 is determined by referring to the map which shows processing of this step 
1 14 to above-mentioned drawing 4 . 

[0038] At step 1 16, processing made into the value which added the amount iellcfb2 of increase-in- 
quantity amendments to the drive current iellc to which the drive current iellc supplied to EVRV66 was 
supplied by old, and was acquired is performed. Termination of processing of the above-mentioned 
steps 104, 1 12, or 1 16 performs [ next ] processing of step 118. 

[0039] At step 118, processing which supplies the drive current iellc acquired by processing of the 
above-mentioned steps 104, 1 12, or 1 16 is performed to EVRV66. Termination of processing of this 
step 118 ends this routine. According to the above-mentioned processing, when the temperature of 
cooling water is low, opening of the cooling water control valve 64 can be made small. If the opening of 
the cooling water control valve 64 becomes small, the flow rate of the cooling water introduced into 
EGR cooler 56 will decrease. In this case, the temperature up of the cooling water which circulates EGR 
cooler 56 is carried out because the heating value which cooling water takes from EGR gas to per unit 
flow rate increases. 

[0040] Moreover, in this example, as for the opening of the cooling water control valve 64, the 
temperature of cooling water becomes so small that it is low as compared with target temperature. 
Namely, as for the amount of opening amendments of the cooling water control valve 64, the 
temperature of cooling water becomes so large that it is low as compared with target temperature. In this 
case, the condition that cooling water tends to get warm is realized irrespective of the condition of the 
temperature of cooling water. For this reason, according to this example, the temperature up of the 
cooling water which circulates EGR cooler 56 can be promptly carried out irrespective of the condition 
of the temperature of cooling water. 

[0041] When the temperature up of the cooling water is carried out promptly, it is controlled that 
deposits, such as a unburnt gas and soot, deposit the EGR path 52 on about 56 EGR cooler in the EGR 
path 52 also as EGR gas circulating. Therefore, according to the exhaust air reflux equipment of the 
internal combustion engine 10 of this example, it can prevent certainly that deposits contained in EGR 
gas, such as a unburnt gas and soot, accumulate on about 56 EGR cooler in the EGR path 52. 
[0042] Moreover, according to the processing of a routine shown in above-mentioned drawing 3 , when 
the temperature of cooling water is high, opening of the cooling water control valve 64 can be enlarged. 
If the opening of the cooling water control valve 64 becomes large, the flow rate of the cooling water 
introduced into EGR cooler 56 will increase. In this case, the temperature of the cooling water of the 
downstream of EGR cooler 56 falls as compared with the thing before the flow rate of cooling water is 
increased because the heating value which cooling water takes from EGR gas to per unit flow rate 
decreases. 

[0043] For this reason, according to this example, the heating value to which EGR gas emits EGR cooler 
56 to the circulating cooling water can be made to absorb effectively. Therefore, according to the 
exhaust air reflux equipment of the internal combustion engine 10 of this example, it becomes possible 
to maintain the function of EGR cooler 56 proper. In this example, if the temperature of cooling water 
becomes high like ****, the flow rate of the cooling water introduced into EGR cooler 56 will be 
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increased. For this reason, according to this example, the temperature of cooling water does not become 
high too much, and ebullition of>eeling water is prevented certainly. T^renverjf the temperature* of 
c oolingL_waterjecomes lowJ iJd£***iP the^temperatur^ of the cooling^Sa lerwill - be carae d-eut 
hecause-fr he flow ra te-oflcoolinp; water decreases Therefore, according to this example, it is possible to 
maintain the cooling water which circulates EGR cooler 56 to optimal temperature. 
[0044] In addition, in the above-mentioned example, while EGR cooler 56 is equivalent to the "heat 
exchanger" The " temperature parameter appearance means" indicated by the claim when ECU 12 
detected the temperature thegr of the cooling water which circulates cooling water path 56a of EGR 
cooler 56 based on the output signal of a coolant temperature sensor 62 The "opening control means" 
indicated by the claim is realized by performing processing of the above-mentioned steps 106-1 16, 
respectively. 

[0045] By the way, in the above-mentioned example, although the opening of the cooling water control 
valve 64 is controlled according to the temperature thegr of the cooling water which circulates cooling 
water path 56a of EGR cooler 56, it is good also as detecting the temperature of the wall surface of 
cooling water path 56a, and controlling the opening of the cooling water control valve 64 based on the 
temperature. 
[0046] 

[Effect of the Invention] When the temperature in the part which counters the exhaust air reflux path of a 
heat exchanger according to invention claim 1 and given in two is low like ****, while being able to 
cany out the temperature up of the cooling water promptly by making small opening of the control valve 
which controls the flow rate of cooling water, cooling water can be made to absorb the heat of exhaust 
gas effectively by enlarging opening of a control valve, when the temperature in the above-mentioned 
part is high. For this reason, according to this invention, also when the temperature in the above- 
mentioned part is low, deposition of the deposit in an exhaust air reflux path can be prevented by 
making small opening of the control valve which controls the flow rate of cooling water. 
[0047] According to invention according to claim 3, irrespective of the temperature in the part which 
counters the exhaust air reflux path of a heat exchanger, the temperature up of the cooling water which 
circulates a heat exchanger can be carried out promptly, consequently deposition of the deposit in an 
exhaust air reflux path can be prevented. According to invention according to claim 4, the cooling water 
which circulates a heat exchanger can be made to absorb the heat of exhaust gas effectively irrespective 
of the temperature in the part which counters the exhaust air reflux path of a heat exchanger. 
[0048] Moreover, according to invention according to claim 5, the cooling water which circulates a heat 
exchanger is maintainable to optimal temperature. 



[Translation done.] 
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